Case Report
INTRODUCTION
at T2 and an equal signal at T1 in the left tympanic cavity (Figure 3c ). The tumor had progressed along the outside of the left carotid canal, and the mastoid antrum had a shadow suggestive of liquid effusion. Surgery was performed by using a retroauricular approach approximately 3 weeks after the initial diagnosis. The tumor was hemorrhagic and fragile, pervasive in the tympanic cavity, and extended to the attic through the mastoid antrum. A mastoidectomy was performed, and the posterior wall of the external auditory canal was drilled to place the tympanic sinus under distinct view. Furthermore, the incudostapedial joint in the tumor was separated, and the incus was removed subsequently. Because the tumor adhered to the tympanic mucosa widely, it was removed together with the mucosa. The anterior lesion of the hypotympanum outside the carotid canal had the highest local infiltration of the tumor, and bone erosion suggested that this was the primary site. To prevent tympanic adhesion, we inserted a gelatin sponge and a gelatin film in the tympanum, and we also placed the columella, which was made with the auricular cartilage, on the stapes, to rebuild the sound conduction.
A pathological evaluation of the resected tumor did not yield any malignant findings, and histopathological studies confirmed the findings of the preoperative biopsy; thus, the tumor was diagnosed as an ameloblastoma. Because we removed the mucosa of the middle ear cavity during surgery, the postoperative middle ear cavity did not receive sufficient pneumatization; therefore, no improvement in the conductive hearing loss was observed (Figure 4a ). The findings in the ear indicated that tympanic membrane epithelialization was completed in a dry state (Figure 4b ). served in the middle ear cavity. However, no enhanced mass in the middle ear cavity or bone destruction along the circumference has been observed. Fluorodeoxyglucose (FDG) positron emission tomography performed six months after surgery did not detect any abnormal accumulation of FDG in the middle ear cavity. Therefore, there is no reason to suspect a recurrence at the present time ( Figure  4c) . A year-and-a-half has elapsed since the surgery, and currently, no recurrence of tumor has been observed. However, owing to the high recurrence rate of ameloblastomas, follow-ups at short intervals of time are being conducted.
Written informed consent was obtained from the patient for publication of this case report and accompanying images.
DISCUSSION
Ameloblastoma is one of the most common odontogenic tumors that develops from the odontogenic epithelium and primarily develops in the jawbone. According to Reichart et al. [1] , these tumors tend to commonly develop at the age of 10-20 years, in the molars, and the ascending ramus area of the mandible [1] . Ameloblastomas occurring outside the jawbone are known to be relatively rare, and although there are a certain number of reported cases, to the best of our knowledge, there are no reports that have primarily focused on its development in the middle ear cavity.
Ameloblastoma is a locally invasive tumor, and its malignant transformation and distant metastasis have been reported in the literature [2] [3] [4] , but it is considered to be a benign tumor according to the 2017 World Health Organization (WHO) classification. A typical ameloblastoma was regarded as a solid, multicystic type of tumor in the 2017 WHO classification and as a desmoplastic type in the 2005 WHO classification. Based on another subclassification, the tumor is considered to be of a unicystic, extraosseous, peripheral type. This classification is not based on histopathological features but on differences in macroscopic features. In addition, each tumor type is classified according to clinical epidemiological features, such as age distribution, common sites, image findings, and recurrence rates. A typical conventional ameloblastoma is often locally aggressive; therefore, various treatment regimens have been proposed. Because it often recurs locally, it is desirable to resect the peritumoral normal bones with a 1-2 cm margin of safety [5] . However, there are cases where the tumor forms change, and functional impairment is largely postoperatively. Frequently the primary site is difficult to resect with an adequate margin around the tumor, which is what happened to our case. Therefore, many cases are treated with conservative surgery, including curettage, physicochemical treatment with Carnoy's solution, or cryosurgery [6] [7] [8] [9] . Resection of the tumor with a margin of 1-2 cm all around the normal bone could be considered either overtreatment or undertreatment. Therefore, following peripheral ostectomy, it is recommended to grind 2-3 mm of the remaining bone beyond the visible margin after resecting the gross tumor [10] . In our case, because we removed the tumor along with an extensive part of the middle ear mucosa, it was difficult to obtain an adequate margin. Moreover, if the original tumor is in contact with the internal carotid artery, it is very difficult to add a margin, especially to that site. Therefore, we began conducting frequent follow-ups postoperatively at short time intervals, and to date, no findings of recurrence have been observed.
CONCLUSION
We resected the tumor along with an extensive part of the middle ear mucosa, which made it difficult to have an adequate margin. It is recommended that the remaining bone be ground 2-3 mm beyond the visible margin after resecting the gross tumor. Therefore, several cases are treated with conservative surgery, including physicochemical treatment. This factor should be considered when designing treatment strategies as good alternatives in cases where resection with an adequate margin is difficult. 
